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(57) Abstract: The invention relates to the use of a liquid polymer resin composition as a pond liner The invention also relates 
to ponds including such liners and methods of constructing such ponds. The ponds are suitable for prawn farming. A pond is 
constructed by excavating a pit. A layer of support material, e.g. concrete, is applied to the walls of the pit. An intermediate woven 
material is applied to the concrete layer. Subsequently, a liquid polymer resin composition is spray-coated onto the intermediate 
woven material. The composition cures to form a polymer lining. The pond includes one or more vent pipes located in the base 
portion of the bond in order to prevent a build-up of gas underneath the pond liner. The pond has associated treatment apparatus 
including, for example, a filtration apparatus, pumps, purification apparatus and various conduits. 



WO 03/039248 



1 



PCT/GB01/04991 



A POLYMERIC LINER 

The present invention relates to the use of liquid 
polymer resin compositions as liners for receptacles 
capable of containing liquids , receptacles including such 
liners and methods of producing the receptacles. In a 
particular, but not exclusively, the present invention 
relates to the use of the liquid polymer resin composition 
as a pond liner, ponds including such liners and methods of 
constructing such ponds. 

Small ponds are well known as ornamental water 
features in for example residential gardens. Such ponds 
typically include a pre-formed polymeric liner membrane to 
prevent the water in the pond draining away through the 
soil and to prevent contaminants that may be present in the 
soil from leeching into the pond water. On a much larger 
scale, ponds are used in the farming of marine and fresh 
water animals, for example prawns. 

Typically these commercial farming ponds have a 
surface area of about one acre and do not include any form 
of polymeric liner. Instead, the pond is simply prepared by 
excavating the desired shape and volume, filling it with 
either fresh water or brine, adding the prawn fry, feeding 
the fry and allowing them to mature, draining out the water 
and digging out the remaining mature prawns from the bottom 
of the pond. This conventional method typically leads to a 
70 to 80% loss of harvest based on the numbers of fry 
introduced into the pond. 

One reason for the poor survival rate of the fry and 
young prawns is thought to be due to contaminants leeching 
into the pond water from the soil or the contamination of 
the water by airborne pollutants. It is not possible to 



WO 03/039248 



2 



PCT/GB01/04991 



filter or purify the water as any filtration apparatus 
would quickly become blocked or clogged by soil. 

Additionally, commercial farming ponds also suffer the 
problem of soil erosion which produces a silt at the bottom 
of the pond and results in an effective decrease in the 
volume of the pond. 

In an attempt to improve the efficiency of commercial 
prawn farm ponds, a method of lining commercial ponds has 
been tried. Commercially available lengths of pre-formed 
pond liner have been welded together to provide a liner 
having the desired surface area and this used to line a 
farm pond. However, small pockets of gas are slowly but 
continuously released from the soil substrate. In the 
context of the relatively large surface area of a 
commercial prawn pond, a relatively large volume of gas is 
released over a period of time. This gas becomes trapped 
between the soil substrate and the welded pre-formed liner 
and the build up of this gas causes an increase in the 
tension in the liner, until eventually the tension becomes 
such that the welds between the liner elements fail, 
causing the liner itself to fail and cease to be effective. 

It is an aim of the present invention to overcome or 
ameliorate at least some of the problems associated with 
the known liners. 

According to a first aspect of the present invention 
there is provided a use of a liquid polymer resin 
composition in the manufacture of a receptacle capable of 
containing a liquid, wherein the liquid resin composition 
is applied to the interior surfaces of the receptacle and 
allowed or caused to cure to provide a receptacle having an 
interior polymer lining. The liquid resin composition is 
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preferably applied to the receptacle by spray coating. 

The liquid contained within the receptacle is 
preferably water and may be brine or fresh water. 

The receptacle preferably includes a treatment 
apparatus comprising for example a filtration apparatus. 
However, the receptacle may form part of a receptacle 
system which includes the receptacle and a treatment 
apparatus, e.g. a filtration apparatus, located outside of 
the receptacle wherein liquid from the receptacle is 
transported to and from the external treatment apparatus 
via one or more conduits. In a preferred embodiment, the 
receptacle or the receptacle system includes one or more 
pumps to pump the receptacle liquid through the treatment 
apparatus . The treatment apparatus may further include a 
purification apparatus to purify the liquid, for example by 
killing bacteria or other organic organisms therein. 
Preferably, the purification apparatus is located outsrde 
of the receptacle and includes a UV light source. 

By the term "receptacle system", it is meant an 
apparatus comprising the receptacle together with 
additional associated components which may be used xn 
conjunction with the receptacle, for example a treatment 
apparatus . 

The receptacle is preferably a pond and thus a second 
aspect of the present invention provides a use of a cured, 
spray-coated liquid polymer resin composition as a pond 
liner. Preferably the pond is suitable for prawn farmxng. 

in order to prevent a build up of gases between the 
substrate defining the pond and the pond liner, the pond 
preferably includes one or more vent pipes, preferably 
located in a base portion of the pond, wherein the 3 oint 
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between the e.g. base portion of the pond and the vent pipe 
is sealed by the polymer composition. 

The polymer composition is preferably a polyurethane 
' since polyurethanes are relatively cheap commercially 
available polymers, they have the capability to be spray 
coated onto a substrate, and they cure to form a durable, 
tough, non-toxic layer. Where the desired polymer 
composition is a polyurethane-based composition, the liquid 
polymer resin includes a polyol component, and isocyanate 
component and optionally a catalyst. In a more preferred 
embodiment, the polyol component includes at least one 
polyether polyol. 

Preferably the pond includes a means for generating a 
cyclical current. This drives the water to circulate which 
assists in the aeration of the water and provides a more 
natural environment for the young aquatic animals. 

The pond may include a layer of an intermediate 
material between the pond-defining substrate and the 
polymeric liner. The intermediate material may have a web- 
like configuration. Preferably, the intermediate material 
is a woven fabric material. In certain embodiments, the 
intermediate material may be a hessian material. 
Alternatively, the intermediate material may be a woven 
synthetic material, e.g. a woven polyester or a woven 
polyamide material. 

According to a third aspect of the present invention, 
there is provided a receptacle for containing a liquid, the 
receptacle including one or more interior or inwardly 
facing surfaces having thereon a liner comprising a spray- 
coated polymeric layer. The receptacle may be a pond and 
may also include any of the preferred features described 
above with respect to the first and second aspects of the 
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invention. The receptacle may have an internal surface area 
of at least 500m 2 , preferably at least 1000m 2 and more 
preferably at least 4000m 2 . 

According to a fourth aspect of the present invention 
there is provided a method of manufacturing a receptacle 
capable of containing a liquid, the method including 
constructing a receptacle body having a base portion and at 
least one side wall portion, applying a layer of a liquid 
polymer resin composition to the inwardly facing surfaces 
of the base portion and the at least one side wall portion 
of the receptacle, and allowing or causing the resin 
composition to cure to provide a solid polymer liner on the 
inwardly facing surfaces of the receptacle. 

The receptacle is preferably a pond and the method of 
constructing the pond preferably includes excavating a pit 
having a desired configuration, which is preferably 
circular, but other shapes are of course possible. If the 
pond has a circular cross-section, then a base portion and 
one side wall portion, the base portion and the side wall 
portion being defined by the substrate from which the pxt 
was excavated, e.g. soil or earth. 

A layer of a support material, for example a concrete 
layer may be applied to the e.g. soil substrate prior to 
the application of the liquid polymer resin composition . 

The at least one side wall portion preferably slopes 
outwardly from the base portion to provide a receptacle 
having at least one sloping side wall portion. 

Where the receptacle is a pond, one or more vent pipes 
may be sunk into the base portion of the pond prior to the 
liquid polymer resin composition being applied. The vent 
pipes are preferably arranged such that a first end of the 
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vent pipe is in communication with the soil substrate and a 
second end of the vent pipe is higher than the desired 
water level of the pond. The second end of the vent pipe is 
preferably curved to prevent the ingress of precipitation 
into the vent pipe. The liquid polymer resin composition is 
applied such that the joint between the vent pipe (where 
present) and the pond base portion is preferably sealed by 
the polymer composition. 

The method preferably further includes the step of 
locating an intermediate material between the receptacle 
body and the polymer composition. The intermediate material 
is preferably a woven fabric material and/or has a web-like 
structure. The intermediate material may be a hessian 
material, but more preferably is a woven synthetic material 
such as a woven polyester fabric or a woven polyamide 
fabric. The intermediate material preferably has the effect 
of improving the adhesion between the polymeric liner 
composition and the receptacle-defining substrate (s) . 

The liquid polymer resin composition is preferably 
applied by spraying to form a spray-coated resin layer. 

The resin of the fourth aspect of the invention is 
preferably a polyurethane resin as defined above. 

Where the receptacle is a pond, the method preferably 
further includes the step of connecting to the pond, via 
one or more conduits, a filtration apparatus and/or pumps 
and/or a purification apparatus as described above. Thus, a 
method of manufacturing a receptacle system is also 
included within the fourth aspect of the present invention. 

A fifth aspect of the present invention provides a 
method of reconditioning a previously contaminated pond, 
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the method comprising applying a layer of a liquid polymer 
resin composition to the interior surfaces of the pond and 
allowing or causing the resin composition to cure to 
provide a pond having a solid polymer liner thereon. This 
method allows existing ponds which can no longer be used 
owing to, for example, earlier farming methods which have 
left the pond-defining soil substrate contaminated, to be 
reused. This of course avoids the costly and time consuming 
procedure of actually digging out or excavating a new pond. 

The preferred features described above with respect to 
the fourth aspect of the present invention apply equally to 
the fifth aspect of the present invention. 

An embodiment of the present invention will now be 
described by way of example only with reference to the 
accompanying drawings in which :- 

Figure 1 shows a schematic plan view of a pond system 
according to the present invention; 

Figure 2 is a sectional view through a portion of one 
of the ponds shown in Figure 1; 

Figure 3 is a sectional view through one of the vent 
pipes shown in Figure 1; and 

Figure 4 is a perspective view of a central hub 
portion of one of the ponds shown in Figure 1. 

Figure 1 shows a pond system 2 comprising two ponds 
4a, 4b and their associated treatment apparatus, comprising 
pump, filtration and purification apparatus. 

Since the two ponds 4a, 4b operate in the same way, 
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the operation of only pond 4a will be described below; the 
operation of pond 4b is substantially identical, using 
corresponding components and conduits for its treatment 
apparatus . 

Water 6 is continuously extracted from the pond 4a, 
cycled through the treatment apparatus and reintroduced 
back into the pond 4a. The water is drawn from a central 
hub 36 of the pond 4a by a pump 4 6 via a conduit 40 and a 
filter 42. From the pump 46 the water is pumped into a 
purification tank 58 via a conduit 56. The purification 
tank 58 includes a plurality of ultra violet light sources 
(not shown) to purify the water passing therethrough. After 
purification, the water may be mixed with incoming fresh 
water introduced from a conduit 32 via a filter 34. The 
incoming fresh water is controlled by a valve 22 and this 
make-up water may be introduced to replace water lost 
through evaporation from the pond. The conduit 32 
terminates a T-junction of which one arm of the T is formed 
by a conduit 30 which is the output conduit from the 
purification tank 58 and the other arm of the T is formed 
by a conduit 28 which carries purified water from the 
purification tank 58 and/or make-up water from the conduit 
32 through a filter 18 to a pump 16. The pump 16 pumps the 
purified water and/or the make-up water back into the pond 
4a via a conduit 10. The conduit 10 is in communication 
with a conduit 9 such that the two conduits 9, 10 are 
arranged in a cruciform configuration whereby the four arms 
of the cross extend radially outwards from the centre of 
the pond 4a and each arm is substantially perpendicular to 
its neighbouring arms. 

If desired, the water taken from the pond 4a may be 
diverted via conduit 60 so that it does not pass through 
the purification tank 58. Valves 52, 54 control the flow of 
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water. If valve 54 is closed and valve 52 is open, then the 
water from the pond 4a passes via a conduit 60 into the 
conduit 32 containing the make-up water (i.e. it by-passes 
the purification tank 58). Conversely, if valve 54 is open 
and valve 52 is closed, then the water from the pond 49 
will pass through the purification tank 58. A further valve 
24 is used to control the flow of water exiting the 
purification tank 58. It may be desirable to have the water 
by-pass the purification tank 58, if, for example, one or 
more of the UV light sources needs to be replaced. 

Additionally, for maintenance and/or repair reasons, 
both ponds 4a, 4b can be treated using just one of the 
respective treatment apparatus. Thus, valves 48, 50 are 
provided so that if necessary, the water from pond 4a can 
be diverted via a conduit 44 to the treatment apparatus 
associated with the pond 4b. A conduit 26 and further 
valves 12, 14 are provided to enable purified and/or make- 
up water from the treatment apparatus of pond 4b to be 
pumped into the pond 4a. Similarly, if repair or 
maintenance work is needed on the treatment apparatus 
associated with the pond 4b, the water from the pond 4b can 
be treated using the treatment apparatus associated with 
the pond 4a, by passing the water in the reverse direction 
through the conduits 44 and 26, with the appropriate 
configuration of the valves 12, 14, 48, 50 (and the 
corresponding valves in the treatment apparatus associated 
with the pond 4b) . 

Figure 2 shows a sectional view through a portion of 
the pond 4a. The pond 4a is constructed by excavating a pit 
having the desired dimensions so that the remaining soil 
substrate 72 defines a pond based portion 5 and a pond side 
wall portion 7. Once the pit has been excavated, a woven 
hessian material is arranged to cover the inwardly facing 
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or interior surfaces of the pond base portion 5 and the 
pond side wall portion 7. The hessian material may be 
affixed in position if desired. A liquid polyurethane resin 
composition is then spray coated onto the hessian 
intermediate layer and allowed to cure. The polyurethane 
resin is more specifically a polyether urethane composition 
commercially available from Baxenden Speciality Chemicals, 
Lancashire, UK, under the trade name Castomer 5060. The 
resin includes a catalyst and cures at room temperature 
(i.e. about 20°C) after about 24 hours. The liquid resin is 
applied such that a 2mm thick layer 70 of the cured polymer 
is obtained as the pond liner. 

Castomer 5060 is a polyether urethane. It has two 
components, A and B. Component A is Castomer 5060 
isocyanate, which is a quasi-prepolymer based on 
4,4 diphenylmethane diisocyanate (MDI) . Component B is 
Castomer 5060 resin, which is a blend of high grade 
polyether polyols and catalyst. 

Figure 2 also shows a sectional view through the 
conduit 10 which is supported by a plurality of support 
elements 82 such that it is spaced apart from the pond base 
portion 5. Each support element 82 is located on the cured 
pond liner 70 and is retained in place by having applied to 
a base portion of the support element 82 and the cured pond 
liner, a further retaining layer (not shown) of the 
polyurethane resin which is then allowed to cure. The 
portion of the conduit 10 (and also the conduit 9, which is 
not shown in Figure 2) which in use is submerged under the 
water 6 includes a plurality of apertures 84 through which 
is ejected the water being pumped through the conduit 10. 
The apertures 84 in the conduit 10 are arranged such that 
the water ejected from them generates a cyclical current in 
the pond 4a which is shown more clearly in Figure 4. 
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Prior to spray coating the polyurethane resin, vent 
pipes 8 are located in the pond substrate 72, as shown in 
Figure 3. The vent pipes comprise a substantially straight 
elongate tube having a curved portion 74 at one end, the 
curved portion ending in a first opening 76. At the other 
end of the vent pipe 8 is a second opening 78 which is in 
communication with the soil substrate 72 and allows gas 
pockets in the soil substrate 72 to enter the vent pipe 8 
via the second opening 78 and be exhausted from the vent 
pipe via the first opening 76. The curved portion 74 
prevents ingress of rain or other precipitation into the 
vent pipe 8. The junction 80 between the vent pipe 8 and 
the soil substrate 72 is sealed by the polyurethane polymer 
layer 70 which is applied to the vent pipe from the 
junction 80 up to a height which is above the maximum water 
level of the pond. 

Figure 4 shows an schematic view of the central hub 
portion of the pond 4a. The central hub member 36 supports 
the junction between the conduits 9 and 10. Each of the two 
conduits 9, 10 include the plurality of apertures 84 
arranged to generate the cyclical current in the pond. The 
effect of the current generated by the water being ejected 
from the apertures 84, together with the suction of the 
water through the conduit 40 by the pump 46 draws water, 
together with any solid contaminants present it, into the 
central hub element 36 via four elongate apertures 88 in 
the side wall portion of the hub element 36. This assists 
in transporting foreign matter from the pond into the 
treatment apparatus via the central hub and the conduit 40. 
The treatment apparatus is set-up such that it treats the 
entire pond water 6 every 24 hours. 



The prawn fry which are introduced into the embodiment 
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of the pond described in detail above are introduced when 
they are approximately thirty one days old (i.e. thirty one 
days post-hatching) . At this age, they are capable of 
swimming against the relatively weak current which is 
generated in the pond 4a and as such, they are not 
typically sucked into the treatment apparatus and killed. 
However, if it is desired to introduce smaller or younger 
fry into the pond, then a filter (e.g. a 26\\m filter) may 
be included in the pond to prevent the fry entering the 
treatment apparatus. 

These preferred embodiments have been described by way 
of an example and it will be apparent to those skilled in 
the art that many alterations can be made that are still 
within the scope of the invention. 
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Claims 



1. A method of manufacturing a receptacle capable of 
containing a liquid, the method including constructing a 
receptacle body having a base portion and at least one side 
wall portion, applying a layer of a liquid polymer resin 
composition to the inwardly facing surfaces of the base 
portion and the at least one side wall portion of the 
receptacle, and allowing or causing the resin composition 
to cure to provide a solid polymer liner on the inwardly 
facing surfaces of the receptacle. 

2. A method according to claim 1 wherein the receptacle 
is a pond, and the method of constructing the pond includes 
excavating a pit having a desired configuration, the base 
portion and the at least one side wall portion being 
defined by the substrate from which the pit was excavated. 

3. A method according claim 2 wherein the at least one 
side wall portion slopes outwardly away from the base 
portion to provide a receptacle having at least one sloping 
side wall portion. 

4 . A method according to claim 2 or claim 3 wherein a 
support material is applied to the substrate prior to the 
application of the liquid polymer resin composite. 

5. A method according to any one of claims 2 to 4 wherein 
one or more vent pipes are sunk into the base portion of 
the pond prior to the liquid polymer resin composition 
being applied. 

6. A method according to claim 5 wherein the one or more 
vent pipes are arranged such that a first end of the one or 
more vent pipes is in communication with the substrate and 
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a second end of the one or more vent pipes is higher than 
the. desired water level of the pond. 

7. A method according to claim 6 wherein the second end 
of the one or more vent pipes is curved to prevent the 
ingress of precipitation into the one or more vent pipes. 

8. A method according to any one of claims 5 to 7 wherein 
the liquid polymer resin is applied such that a joint 
between the vent pipe and the pond base potion is sealed by 
the polymer composition. 

9. A method according to any one of claims 1 to 8 further 
including the step of locating an intermediate material 
between the receptacle body and the polymer composition. 

10. A method according to claim 9 wherein the intermediate 
material is a woven fabric material. 

11. A method according to any one of claims 1 to 10 
wherein the liquid polymer composition is applied by 
spraying to form a spray-coated resin layer. 

12. A method of reconditioning a previously contaminated 
pond, the method comprising applying a layer of a liquid 
polymer resin composition to interior surfaces of the pond 
and allowing or causing the resin composition to cure to 
provide a pond having a solid polymer liner thereon. 

13. A method according to claim 12 including any of the 
features of claims 3 to 11. 

14. A receptacle for containing a liquid, the receptacle 
including one or more interior or inwardly facing surfaces 
having thereon a liner comprising a spray-coated polymeric 
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layer. 

15. A receptacle according to claim 14 which is a pond. 

16. A receptacle according to claim 15 wherein the pond 
includes one or more vent pipes located in a base position 
of the pond, wherein a joint between the base portion and 
the one or more vent pipes is sealed by the polymer 
composition. 

17. A receptacle according to any one of claims 14 to 16 
wherein the polymer composition is a polyurethane. 

18. A receptacle according to claim 17 wherein the polymer 
composition is formed from a liquid polymer resin, the 
liquid polymer resin including a polyol component and an 
isocyanate component. 

19. A receptacle according to claim 18 wherein the liquid 
polymer resin further includes a catalyst. 

20. A receptacle according to claim 18 or claim 19 wherein 
the polyol component includes at least one polyether 
polyol . 

21. A receptacle system including any of the features of 
claims 14 to 20 and one or more of: 

a filtration apparatus, 
one or more pumps, 
one or more conduits, and 
purification apparatus. 

22. A use of a liquid polymer resin composition in the 
manufacture of a receptacle capable of containing a liquid, 
wherein the liquid resin composition is applied to the 
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interior surfaces of the receptacle and allowed or caused 
to cure to provide a receptacle having an interior polymer 
lining. 

23. A use according to claim 22 wherein the liquid resin 
composition is applied to the receptacle by spray coating . 

?A. A use according to either claim 22 or claim 23 wherein 
the receptacle is a pond for containing water. 

25. A use according to any one of claims 22 to 24 wherein 
the liquid resin composition is as defined in any one of 
claims 18 to 20. 
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FIG 3 
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